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Abstract 
 
The construction industry in the developing economy of Yemen is plagued by severe 
problems that permeate most aspects of the industry from initial feasibility and design through 
to cost management and construction. Considerable capital and time is wasted within the 
construction process with a direct flow-on effect for the national economy. Further, the 
expected life-span of constructed facilities in Yemen is relatively short – buildings often being 
redeveloped or requiring demolition due to poor design, questionable construction practices, 
or inappropriate material selection within few years. Despite the magnitude of the problems in 
the Yemen construction industry, virtually no research has been undertaken, and little data 
exists on the extent of the problem.  
 
This paper outlines the Yemen construction industry, primarily to determine the extent and 
severity of the industry problems. The paper proposes to identify the processes and 
recommendations required for implementation to move the Yemen construction industry from 
its current state of disarray to an industry ready for the successful implementation of 
sustainability practices. As the construction industry in the developing nation of Yemen is 
similar in many ways to other developing economies, it is expected that the findings of this 
research will be of interest to professionals involved in the construction industries of other 
countries. The results of the study ought to be transferable to the construction industries of 
other developing nations. 
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Introduction 
 
Yemen is a country where construction projects are often beset with severe problems. The 
construction industry in Yemen may be growing but is obviously not developing. The new 
concept of sustainability is expected to add extra difficulties and challenges. The complexity 
of the problems in this construction industry arises due to a complex variety of reasons. 
Explaining why there are severe problems paves the way for speculating about how they 
might be overcome, whilst keeping in mind the unique local conditions, architectural and 
cultural character of individual countries.  
 
There are always over-spending on costs, delays, and low quality in most domestic 
construction projects. The key issue will be to determine the value of the extra overrun costs 
that make construction costs high. Undoubtedly there are high percentages of overrun costs 
caused by delay, bad documentation, over design and shortage of resources; however, these 
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are certainly not the only causes. If the current situation is maintained, the gap in construction 
costs and practices between developing and developed countries will continue to widen, 
making it increasingly difficult for construction practitioners in developing countries to 
afford, adopt and implement modern sustainable construction technology. 
 
Background to the construction industry in Yemen  
 
Yemen has established a unique building tradition – the rich, characteristic and uniform style 
of the traditional Yemeni architecture and townscape is justly admired. Until thirty years ago, 
this tradition was being successfully maintained. The major pressure was and still is the rapid 
pace of change from the traditional to modern and conventional building methods. Recent 
history, however, has demonstrated that it was not possible for the local construction industry 
to cope with the vast growth in modern forms of construction that have occurred over the past 
decades. The construction boom and rapid urbanization have also resulted in a shortage of 
skilled labour and construction materials. The inadequacies of building materials as well as 
inadequacies in design and project management potential have been a further hindrance. A 
lack of any approved national system of codes or standards have only compounded the 
industries problems [1]. The results are that construction projects are often over-designed or 
designed inappropriately towards local needs priorities. Only a few local firms have been able 
to adapt and develop their commercial, managerial and technical skills sufficiently to cope 
with the rapid growth and demand for construction over the last couple of decades. 
  
In the early nineties, the economic and social conditions in the country started to deteriorate 
noticeably due to many factors but mainly due to the reunification of Yemen in May 1990, 
which has caused even more confusion and difficulties. Some of the specific difficulties 
associated with the Yemen construction industry can be summarised: 
 
• High construction costs are the norm although the quality and speed of construction is 
often only just adequate or inadequate.  
• Due to the high construction costs and land prices, clients tend to minimize their 
construction costs by eliminating or minimizing the technical and engineering assistance 
in its various forms of design, evaluation, and supervision. This attempt to reduce the 
overall project cost has only led to over-designs and an increase in cost overruns.  
• Excessive use of construction materials in the traditional and modern/traditional buildings, 
due to the unclear unified construction technology and methods.  
• Inadequate planning and project study (due to the urgent need of construction projects). 
This is true of both the private small scale domestic projects and minor and major public 
infrastructure projects.   
• Unstable currency leading to high risks and unstable construction costs. 
• Unstable prices with suppliers charging more than the real price as protection against any 
future increase in the exchange rate and increase in foreign currency with which they need 
to purchase imported materials. 
• The contractors and investors in construction always increase the margin of profits3 as 
protection against construction market delays, delays of payments and the continuity 
forthcoming work.  
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• High delivery costs of building materials, and the costs of handling, warehousing and 
transport. By the time a given material has reach its final destination, its cost may be 
double the c.i.f. value4. 
• Inefficient and inexperienced management in project mobilization and logistics, especially 
for projects in remote areas. 
• Planning and forecasting are always difficult due to the continuing deficiency in 
dependable basic statistics. 
• Comparison and analysis are practically impossible because the procedure followed in 
implementing projects varies between ministries and between private sector firms. 
• Low salaries for engineers and technicians leading to a general lack of discipline. 
• Design documents are often limited to main architectural drawings and structural 
drawings of the reinforced concrete works. Technical and electrical specifications, 
sanitary details and finishing works are simply attached in a very general form not 
adequately describing individual projects. 
• The contract conditions are frequently vague and difficult to understand.  
• Inadequate and out-of-date sets of tender documents are always applied to most contracts. 
• Ineffective or inefficient quality control on most construction works. 
• There is a general lack of supervision of the contractor’s work. 
• Lack of coordination and clarity in the overall organization of construction activities in 
both the public and private sectors. 
• Lack of effective management skills, particularly in the areas of estimating, costing 
programming and general contract administration.  
• Shortage of skilled human resources at all levels, ranging from engineers to technicians to 
supervisors, foremen and craftsmen. 
 
In the early 1980’s, Yemen requested international organizations (such as the UNIDO and the 
World Bank) to explore ways to assist in the development of its local construction industry. 
Although some of the recommendations were practiced, such as the improvement of the local 
construction industries and activities, the deficits continued if not deteriorated in terms of 
misuse of resources and cost. 
 
Construction industries in developing countries 
 
Problems in construction projects in developing countries often lead to extra delays and cost. 
Research into construction projects in some developing countries indicates that by the time a 
project is completed, the actual cost exceeds the original contract price by 30% while change 
orders result in an 8.3% cost overrun [2]. The successful execution of construction projects, 
keeping them within estimated cost and the prescribed schedules primarily depends on the 
existence of an efficient construction sector capable of sustained growth and development in 
order to cope with the requirements of social and economic development and to utilize the 
latest technology in planning and execution. The main causes of project delays in developing 
countries indicated that adequate planning at the early stages of a project is crucial for 
minimizing delays and cost overruns [3]. Studies of construction projects in India, for 
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example, found that more than 60% of projects experienced up to 200% time overrun and 
750% cost overrun [4]. 
 
The difficulties faced by construction industries in developing countries and the expected 
measures to manage them have been extensively investigated by the international 
organizations such the United Nations [5 & 6], International Labour Office [7] the World 
Bank [8],  also by Turin [9] and Wells10]. The governments of some developing countries 
have implemented some of these recommendations, however, results have been disappointing 
and the problems continue [11]. Ofori [12] commented on the reasons for the lack of progress 
in implementing these recommendations, claiming that it is due to the inappropriateness of 
some of the recommendations and the initiatives adopted; poor executive capacity of the 
implementing agencies; lack of resources for implementation of initiatives; and neglect of the 
construction industry by governments and their lack of commitment to solving its problems. 
Another important possible reason for the lack of progress in construction industry 
development is the absence of measurable targets in programs for improving the industry’s 
performance. 
  
Construction and Sustainability 
 
Sustainable construction as described by Du Plessis [13] means that the principles of 
sustainable development are applied to the comprehensive construction cycle from the 
extraction and beneficiation of raw materials, through the planning, design and construction 
of buildings and infrastructure, until their final deconstruction and management of the 
resultant waste. The development of the industry has become an international issue as 
indicated by the CIB/UNDP Agenda 21 for sustainable construction in developing countries 
[14]. It is necessary to identify the key issues and challenges for the implementation of 
sustainable construction in the developing world, as well as the major barriers to practicing 
sustainable construction. This needs to be done through national strategies, research, and 
implementation of recommendations and the monitoring construction development through 
suitable indicators. 
 
The Yemen construction industry needs to establish and develop a strategy to make its 
construction industry sustainable, thus allowing it to contribute more effectively to the 
national economy. It is essential that current and future construction development become 
economically and physically sustainable. The construction industry must stop repeatedly 
executing unsuccessful and unsustainable projects, stop wasting considerable amounts of 
natural resources and ensure that new buildings and infrastructure will continue to be useful 
long into the future. To achieve this, however, the Yemen construction industry must ask 
itself: 
 
• How do we help a struggling construction industry to be become economically sustainable? 
• Is sustainable construction going to reduce the relatively high cost?  
• What techniques are most suitable for Yemen in particular? 
• Is sustainable construction really a viable solution? 
• What are the best methods of introducing and enforcing sustainable projects? 
• Will sustainable construction projects that have environmental, architectural and technical 
restrictions, be acceptable and affordable by the public and the contractors? 
• Most important what indicators can be implemented for monitoring construction 
development? 
 
  
To prepare the construction industry for this challenge, the following selected basic 
recommendations are yet to be implemented: 
• Increase the knowledge regarding the importance of construction projects to the economy. 
• Construction documents should have standard specifications and criteria that are suitable 
for the local market and local circumstances. 
• More research is required on local construction materials. Local construction materials 
industry should be developed to benefit from the available local resources. 
• Designers should be linked to the technical development in the construction industry and 
to the knowledge of construction costs and local resources. 
• Provide and encourage the undertaking of continuing professional education (CPE) style 
training courses. 
• Adequate  use of labour intensive methods. 
• Decrease contractual risks so that bidders will reduce the risk factor in their turnover and 
profit margins and offer keener prices. Measures could include clearer drawings and 
contract documents. 
• Improve the levels of efficiency and performance of local contractors. 
• Encourage local contractors and NGO’s to participate in small to medium projects such as 
affordable housing projects and gradually decrease the work undertaken directly by 
informal sectors. 
• Establish a regional cost index. 
• Develop historical and national statistical databases for previously executed projects, 
containing data such as cost, time, human and construction resources, cost overruns, 
delay, experience learned and main deficits. 
• Encourage the establishment of local standards and codes of practice.  
• Strengthening of the law that deals with construction affairs. 
• The informal construction sector should gradually be associated with the formal sector 
through construction service agents and NGO membership. This could help the process of 
controlling and monitoring informal construction activities. 
• The construction cost should become affordable and within local capabilities. 
• Resource efficient designs and efficient use of local materials should be encouraged 
• Increase the awareness and knowledge of sustainable construction 
• Formulate locale strategies for implementing sustainable practices. 
• Reduce on site wastage.  
 
Industry Development Indicators 
 
The implementation of the above recommendations will take time. Additionally, the absence 
of reliable continuing statistics within the process will make it difficult to assess any 
development in the construction process. The search for simple construction development 
indicators will be the crucial factor for this predicament. The UNCED Agenda 21 Chapter 
40.4 [15] and National Strategies for Sustainable Development (NSSD) [16] call for the 
development of indicators for sustainable development. In particular, it requested countries at 
the national level, government and non-governmental organizations at the international level 
to develop the concept of indicators of sustainable development. It was also found that one of 
the key issues of the first meeting of the CIB Task Group 29 [17] on construction in 
developing countries was to establish indicators for measuring construction industry 
development and performance. As noted by Ofori [18] that it was suggested by many 
organizations such as the Organization of Economic Cooperation and Development 
  
(OECD)[19] that the indicator should be simple, easy to interpret, able to show trends over 
time, and be responsive to changes. 
 
This paper considers that using the construction cost/m2 alone is an unsuitable indicator for 
measuring and monitoring construction development as the index varies with time and 
location. Relating construction cost/m2 to the GDP/capita (PPP) appears to provide a more 
realistic and internationally comparative index. Figure 1 shows the construction cost 
(reinforced concrete framed housing building) for lower-to-middle income developing 
countries selected from the Development Assistance Committee (DAC) list [20] and World 
Bank [21]. This figure only indicates how the cost varies relatively from one country to the 
other, but it does not indicate affordability for the local market. 
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Figure 1 Construction Costs/m2 in Developing Countries 
(Costs are taken from various sources and are used here for demonstration purposes only) 
 
One might ask:  
o What should be the local construction cost? 
o What is ideal direct construction cost?  Based on the assumption that the industry has 
no deficits and the project is executed in a very proficient and competent manner.  
o What are the cost of wastes and deficits? 
 
The local market experienced the mixture of traditional and modern constructions, in the form 
of concrete frames with stonewalls, but construction rates and over use of resources continues 
to increase. In Yemen for almost the last ten years the construction cost/m2 has always been 
within the range of $250/m2 to $300/m2 for normal concrete frame building and normal 
conventional finishing. This value is considered high relative to the standard of living and in 
terms of quality to similar types of buildings in the neighbouring countries. 
 
This paper proposes a new development indicator which relates construction cost/ m2 with a 
nation’s GDP: 
Construction Development Index ( )
capitaGDP
mtCDI
/
/cos 2=   
Using the Construction Development Index (CDI) for a range of developing countries, as 
indicated in Table 1, provides for a system of more accurate and meaningful cross-country 
comparisons. 
  
Table 1 CDI for Developing Countries 
 
Construction cost
$/m2 
GDP/capi
ta  
(PPP) 
CDI 
Yemen 250 688 0.36 
Jordan 450 3542 0.13 
China 185 3291 0.06 
India 240 2149 0.11 
Pakistan 190 1757 0.11 
Egypt 320 3303 0.10 
Syria 195 2761 0.07 
Nepal 130 1450 0.09 
 (Costs are taken from various sources. GDP taken from the World Bank [22]) 
 
From the table above and as illustrated in Figure 2, it can be seen that China has the lowest 
index value. If, for the sake of argument, China is considered as having the least construction 
deficits and cost overruns then the appropriate CDI benchmark that should be targeted close 
to 0.05. 
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Figure 2 CDI for Developing Countries 
 
The portion above this CDI benchmark represents costs caused by country specific issues 
such as project deficits and inflation as shown in Figure 3. This portion should be the main 
issue of investigation and any reduction in it will be a positive step towards success. 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 3 CDI – Benchmark and Country Specific Costs 
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Conclusions:  
 
1. Yemen is suffering from construction deficiencies and this is indicated by project 
outcomes of extensive delays and cost overruns and high unaffordable construction 
costs, lack of research, as well as historical statistical data. The Yemen Government 
and the construction industry in general needs to commit more resources and a focused 
long-term strategy to an industry which is considered a major contributor to the 
national economy. 
 
2. It is necessary to identify the key issues and challenges for the implementation of 
sustainable construction in the developing world, as well as the major barriers to 
practicing sustainable construction. This needs to be done through national strategies, 
research, improved technologies and implementation of recommendations and the 
monitoring of construction development through suitable indicators. 
 
3. This paper has proposed a simple and direct indicator (subject to further 
confirmation), should enable the evaluation of the main deficits and wastes in a 
particular country’s construction cost. 
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